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(57) ABSTRACT

The cooking hob (1) comprises a continuous glass or glass
ceramic support plate (2) having a treatment area (4) capable
of supporting a cooking vessel (50). A drive motor (6) 1s
operatively connected for rotating a lower magnetic cou-
pling member (5) located below the support plate (2) at the
treatment area (4). The cooking vessel (50) 1s provided with
rotary blades (53) connected to an upper magnetic coupling
member (54) magnetically coupleable to the lower magnetic
coupling member (5) through the support plate (2). The
cooking hob (1) and the cooking vessel (50) comprise
respective components ol detection means for detecting an
angular position change of the cooking vessel (50) 1n
relation to the treatment area (4) and electronic control
means (30) are configured for modifying or stopping the
operation of the electric drive motor (6) when the angular

position change 1s detected.
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COOKING SYSTEM INCLUDING A
COOKING HOB AND A COOKING VESSEL

FIELD OF THE ART

The present invention relates to a cooking system 1nclud-
ing a cooking hob and a cooking vessel, wherein the cooking
hob 1s provided with a continuous glass or glass ceramic
support plate and driving means located below the support
plate for drniving rotary blades installed inside the cooking
vessel when the cooking vessel 1s supported on the support
plate, and wherein the driving means comprise a magnetic
coupling device acting through the support plate.

BACKGROUND OF THE INVENTION

Patent U.S. Pat. No. 5,549,382 describes a cooking hob
provided with a support plate having several cooking areas,
in each of which a cooking vessel can be supported. The hob
includes heating means associated with each cooking area
and driving means aligned with one of the cooking areas.
The driving means comprise a lower magnetic coupling
member driven by a motor for rotating below the support
plate 1n a position close enough to i1t to magnetically transmit
torque to an upper magnetic coupling member attached to a
stirrer located 1nside a cooking vessel placed in the corre-
sponding cooking area.

Document DE-A-1131372 discloses a cooking hob com-
prising a magnetic coupling between a driving device and
rotary blades installed inside a vessel. The magnetic cou-
pling 1s established through a support plate on which the
vessel rests.

Patent application DE-A-102006052475 discloses a cook-
ing hob provided with a glass or glass ceramic support plate
having several cooking areas associated with heating means
and a magnetic coupling driven to rotate a stirrer mnside a
vessel placed on one of the cooking areas through the
support plate.

A drawback of these cooking hobs equipped with a
substantially smooth support plate driving means and mag-
netic coupling through the support plate for rotating rotary
blades 1nside a cooking vessel supported on the support plate
1s that if for any reason the rotary blades increase resistance
to rotation or are locked inside the vessel, then the entire
vessel tends to rotate on the support plate driven by the
driving means with the risk of ruining the culinary prepa-
ration 1nside the vessel and scratching the support plate.

Documents DE-A-30003593, DE-A-3836099, EP-A-
0725556, WO-A-9631739, U.S. Pat. No. 4,587,406 describe
different wireless communication systems for communicat-
ing between a cooking vessel placed on a cooking area with
clectric heating means of a cooking hob and the cooking hob
tor the purpose of transmitting data relating to the cooking
conditions, especially the temperature 1in the vessel, and
controlling the electric heating means according to the data
received from the vessel by means of a control device.
However, the transmitted data, for example the temperature,
are scalar magnitudes which do not depend on the angular
position of the vessel with respect to the treatment area of
the cooking hob, and accordingly are not useful for detecting
a change 1n said angular position, which would be indicative
ol a rotation of the vessel.

An advantage of the cooking hobs provided with a
continuous glass or glass ceramic support plate 1s that the
support plate has a very easy to clean smooth and completely
cleared upper surface. Nevertheless, this smooth and cleared
surface oflers very little resistance to rotation of the vessel,
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2

for example, 1n the event that an increase in the resistance to
rotation or a locking of the rotary blades occurs inside the
vessel caused by the conditions of the food being processed.

DISCLOSURE OF THE INVENTION

The present mvention contributes to solving the afore-
mentioned and other drawbacks by providing a cooking
system 1ncluding a cooking hob and a cooking vessel. The
cooking hob comprises a continuous glass or glass ceramic
support plate which has a treatment area capable of sup-
porting the cooking vessel thereon, a lower magnetic cou-
pling member rotatably arranged in relation to said treatment
area below said support plate, and an electric drive motor
operatively connected for rotating said lower magnetic cou-
pling member.

The support plate includes a first visual indication 1ndi-
cating the position of said treatment area relative to the
support plate and a second visual indication indicating a
predetermined angular position relative to said first visual
indication. The first and second visual indications can be
provided, for example, by a graphical printing on the support
plate or by light emitting elements, such as LEDs, located
below the support plate and visible through the support plate
when the light emitting elements are on.

The cooking hob further comprises one or more hob
components ol detection means and electronic control
means, such as for example an electronic circuit, a computer,
or a programmable logic controller, connected to said hob
components ol detection means and to said electric drive
motor. The cooking vessel comprises a vessel wall that can
be supported 1n the treatment area of the support plate of the
cooking hob where the lower magnetic coupling member 1s
located and rotary blades installed inside said vessel wall
and connected to an upper magnetic coupling member. The
cooking vessel further comprises an appendage attached to
the vessel wall and one or more vessel components of
detection means located on said appendage. The appendage
may be for example a handle or a handle support fixed to the
vessel wall.

For example, the upper and lower magnetic coupling
members comprise respective permanent magnets generat-
ing magnetic fields which are transmitted through the sup-
port plate. When the cooking vessel 1s placed on the treat-
ment area of the support plate indicated by the first visual
indication, the upper and lower magnetic coupling members
are facing each other so that attractive and repulsive forces
caused by the magnetic fields of the respective permanent
magnets are capable of magnetically transmitting a driving
torque 1mparted by the electric drive motor to the lower
magnetic coupling member to the upper magnetic coupling
member through the support plate.

When the cooking vessel 1s located on the treatment area
indicated by said first visual indication with said appendage
at said predetermined angular position indicated by said
second visual indication, the one or more hob components of
detection means included 1n the cooking hob cooperate with
the one or more vessel components of detection means
included i the cooking vessel and with the electronic
control means to allow a normal operation of the electric
drive motor, thereby the driving torque imparted by the
clectric drive motor to the lower magnetic coupling member
of the cooking hob 1s magnetically transmaitted through the
support plate to the upper magnetic coupling member and to
the rotary blades of the cooking vessel.

I1 the cooking vessel 1s not located on the treatment area
indicated by said first visual indication with said appendage
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at said predetermined angular position indicated by said
second visual indication, or if the cooking vessel 1s simply
not located on the treatment area, then the one or more hob
components of detection means included 1n the cooking hob
do not cooperate with the one or more vessel components of
detection means included in the cooking vessel and the
clectronic control means modily or stop the operation of the
clectric drive motor whereby rotation of the lower magnetic
coupling member of the cooking hob 1s modified or stopped.

Thus, the lower magnetic coupling member of the cook-
ing hob can only be normally driven by the electric drive
motor 1f the cooking vessel 1s placed on the treatment area
of the support plate and with 1f the appendage 1s located at
the predetermined angular position.

If during the operation of the cooking hob an increase in
torque resistance or even a locking in the rotation of the
rotary blades inside the vessel occurs, for example caused by
the conditions of the food being processed, then the cooking
vessel tends to rotate on the treatment area around a rotation
axis of the lower magnetic coupling member due to the
driving torque imparted by the electric drive motor and to a
relatively low Iriction between the cooking vessel and the
support plate. Therewith, the appendage of the cooking
vessel will move out of the predetermined angular position,
the hob components of detection means will stop cooperat-
ing with the vessel components of detection means and the
clectronic control means will stop or modily the operation of
the electric drive motor.

The cooking hob can optionally comprise an electric
heating device, such as for example an electromagnetic
induction heater or an electric resistance heater, located
below the support plate at the treatment area and preferably
arranged around the lower magnetic coupling member. In
this case, the electronic control means are further connected
to said electric heating device and configured to allow a
normal operation of the electric heating device or modifying,
or stopping the operation of the electric heating device
depending on 11 the cooking vessel 1s placed on the treatment
area of the cooking hob and with the appendage located at
the predetermined angular position or not, respectively.

The modification of the normal operation of the electric
drive motor by the electronic control means can include, for
example, reducing the rotation speed and/or reversing the
rotation direction one or more times, as an alternative to
stopping 1t. The modification of the normal operation of the
clectric heating device can comprise, for example, reducing
the energy supplied to them, as an alternative to stopping
them. The cooking hob can optionally include a warming
device 1n connection with the electronic control means for
warning by means of visual and/or acoustic signals, such
that the electronic control means start said warning device at
the same time as modifying or stopping the operation of the
cooking hob as a result of detecting a change in the position
of the appendage of the cooking vessel with respect to the
predetermined angular position indicated by the second
visual indication at the treatment area.

In one embodiment, the hob components of detection
means included 1n the cooking hob comprise a wave receiver
and a wave emitter located below the support plate, and the
vessel components of detection means mncluded 1n the cook-
ing vessel comprise a wave retlector located at the append-
age. The wave emitter 1s provided with a wave directing
device, such as for example a frustopyramidal or frustoconi-
cal wave directing reflector, and 1s arranged so as to emit a
slightly divergent wave beam through the support plate and
directed to the wave retlector of the cooking vessel when the
cooking vessel 1s located on the treatment area with the
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appendage located at the predetermined angular position.
The wave retlector 1s located and oriented on the appendage
of the cooking vessel so as to reflect the slightly divergent
wave beam emitted by the wave emitter and redirect 1t to the
wave receiver through the support plate of the cooking hob
when the cooking vessel 1s placed on the treatment area with
the appendage located at the predetermined angular position.

Upon recerving from the wave receiver a signal indicative
ol a change 1n the position of the appendage of the cooking
vessel with respect to the predetermined angular position,
the electronic control means moditly or stop the operation of
the electric drive motor and of the electric heating device 1t
there 1s any.

Due to a divergence of the slightly divergent wave beam
emitted by the wave emitter of the cooking hob, the hob
components of detection means and the vessel components
of detection means can cooperate between them although the
appendage 1s not exactly at the predetermined angular
position. Preferably, said divergence 1s selected so as to
provide a tolerance range of £10°, and more preferably of
+3°, between a real angular position of the appendage of the
cooking vessel and the predetermined angular position 1ndi-
cated by the second visual indication with respect to the
treatment area.

In another embodiment, the hob components of detection
means included 1n the cooking hob comprise a wave recetver
located below the support plate, and the vessel components
of detection means 1ncluded 1n the cooking vessel comprise
a wave emitter located at the appendage. The wave emitter
1s provided with a wave directing device, such as {for
example a frustopyramidal or frustoconical wave directing
reflector, and 1s arranged so as to emit a slightly divergent
wave beam to the wave receiver through the support plate of
the cooking hob when the cooking vessel 1s placed on the
treatment area with the appendage located at the predeter-
mined angular position.

Upon recerving from the wave receiver a signal indicative
ol a change 1n the position of the appendage of the cooking
vessel with respect to the predetermined angular position,
the electronic control means modify or stop the operation of
the electric drive motor and of the electric heating device i
there 1s any.

Preferably, the slightly divergent wave beam emitted by
the wave emitter of the cooking vessel has a divergence
selected so as to provide a tolerance range of £10°, and more
preferably of +£3°, between a real angular position of the
appendage of the cooking vessel and the predetermined
angular position indicated by the second visual indication
with respect to the treatment area.

According to this embodiment, the cooking system pro-
vides several alternative variants for supplying energy to the
wave emitter located at the appendage of the cooking vessel.

In one of these alternative variants, the cooking vessel
includes an energy storage device housed i the appendage
and connected for supplying electric current to the wave
emitter. This energy storage device can include, for example,
one or more disposable or rechargeable batteries.

In another alternative variant, the cooking vessel can has
a photovoltaic cell located at the appendage, exposed to
ambient light, and connected for charging an energy storage
device, such as one or more rechargeable batteries or an
ultracapacitor housed in the appendage, which in turn are
configured and arranged for supplying electric current to the
wave emitter

In still another alternative vanant, the cooking hob com-
prises an energy emitting device located below the support
plate and the cooking vessel comprises an energy receiving
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device located at the appendage and configured and arranged
for receiving energy wirelessly emitted by said energy
emitter, converting said energy received into electric current,
and supplying said electric current to an energy storage
device or to the wave emitter installed in the appendage of
the cooking vessel. For example, said energy emitting
device and said energy receirving device are the primary
winding and secondary winding, respectively, of an open
core transformer.

The energy emitting device and the energy receiving
device are positioned 1n the support plate and 1n the append-
age of the cooking vessel, respectively, such that they are
facing and relatively close to each other when the cooking
vessel 1s placed on the treatment area with the appendage in
the predetermined angular position.

In any of the above embodiments, the waves used by the
wave emitter, wave reflector and wave receiver are prefer-
ably light waves, and more preferably infrared light waves,
although laser light waves can also be used. Alternatively,
the waves used can be radio frequency waves or another type
of waves.

In still another embodiment, the hob components of
detection means included in the cooking hob comprise a
proximity sensor located below the support plate and the
vessel components of detection means imncluded 1n the cook-
ing vessel comprise a detectable element located at the
appendage, the detectable element being detectable by the
proximity sensor when the cooking vessel 1s placed on the
treatment area with the appendage at the predetermined
angular position.

For example, the proximity sensor 1s a Hall eflect sensor
located below the support plate and connected to the elec-
tronic control means, and the detectable element 1s a per-
manent magnet located at the appendage of the cooking
vessel. When the cooking vessel 1s placed on the treatment
area with the appendage at the predetermined angular posi-
tion, the Hall eflect sensor detects a magnetic field generated
by the permanent magnet and the electronic control means
allow a normal operation of the electric drive motor driving
the lower magnetic coupling member and of the electric
heating device, 1 there 1s any.

If during operation of the cooking system the appendage
ol the cooking vessel sullers a change 1n 1ts angular position
with respect to the predetermined angular position indicated
by the second visual indication associated to the treatment
area, the Hall eflect sensor stops detecting the magnetic field
generated by the permanent magnet and sends to the elec-
tronic control means a signal representative of the detection
ol a variation 1n the angular position of the cooking vessel
with respect to the predetermined angular position, and the
clectronic control means modily or stop the operation of the
clectric drive motor and of the electric heating, 11 there 1s
any.

The Hall effect sensor and the permanent magnet are
positioned 1n the support plate and 1n the appendage of the
cooking vessel, respectively, such that they are facing and
device relatively close to each other when the cooking vessel
1s placed on the treatment areca with the appendage in the
predetermined angular position. Features of the Hall effect
sensor and of the permanent magnet, as well as the distance
between them when the cooking vessel 1s placed on the
treatment area with the appendage at the predetermined
angular position are selected so as to provide a tolerance
range of £10°, and more preferably of +3°, between a real
angular position of the appendage of the cooking vessel and
the predetermined angular position indicated by the second
visual mdication with respect to the treatment area.
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Alternatively, the proximity sensor can be, for example, a
capacitive sensor or a photoelectric sensor and the detectable
clement can be, for example a plastic element or surface of
the appendage attached to the vessel wall.

BRIEF DESCRIPTION OF THE

DRAWINGS

The foregoing and other features and advantages will be
better understood from the following detailed description of
several embodiments 1n reference to the attached drawings,
in which:

FIG. 1 1s a partial cross-section side view of a cooking
system 1ncluding a cooking hob and a cooking vessel
according to a first embodiment of the present invention 1n
an operative position;

FIG. 2 1s a plan view of a support plate of the cooking hob
of FIG. 1;

FIG. 3 1s a partial cross-section side view of a cooking
system 1ncluding a cooking hob and a cooking vessel
according to a second embodiment of the present invention
in an operative position;

FIG. 4 1s a partial cross-section side view of a cooking
system 1ncluding a cooking hob and a cooking vessel
according to a third embodiment of the present invention 1n
an operative position;

FIG. 5 1s a partial cross-section side view of a cooking
system 1ncluding a cooking hob and a cooking vessel
according to a variant of the third embodiment of the present
invention 1n an operative position; and

FIG. 6 1s a partial cross-section side view of a cooking
system 1ncluding a cooking hob and a cooking vessel
according to another variant of the third embodiment of the
present invention 1n an operative position.

DETAILED DESCRIPTION OF
EMBODIMENTS

EXEMPLARY

Referring first to FIG. 1, there 1s shown a cooking system
according to a first embodiment of the present invention
which includes a cooking hob 1 and a cooking vessel 50.

The mentioned cooking hob 1 comprises a continuous
glass or glass ceramic support plate 2 which has a treatment
arca 4 capable of supporting the mentioned cooking vessel
50, and a lower magnetic coupling member 5 connected to
a drive shatt 3 perpendicular to the support plate 1. The drive
shaft 3 1s rotatably supported at said treatment area 4 below
the support plate 2. An electric drive motor 6 1s operatively
connected for rotating said lower magnetic coupling mem-
ber 5. In the 1llustrated embodiment, the electric drive motor
6 1s directly connected to the drive shaft 3, although there
can alternatively be mechanical transmission between the
clectric drive motor 6 and the drive shait 3.

The treatment area 4 1s associated with an electric heating
device 41, such as for example an electromagnetic induction
heater or an electric resistance heater, located below the
support plate 2 and preferably arranged around the lower
magnetic coupling member 5. The cooking hob 1 further
includes hob components of detection means which will be
explained 1n greater detail below. The electric drive motor 6,
the hob components of detection means, and the electric
heating device 41 are connected to electronic control means
30, such as for example an electronic circuit, a computer, or
a programmable logic controller. When the electric heating
device 41 comprises an electromagnetic induction heater,
the bottom 356 of the cooking vessel 50 1s provided with a
ferromagnetic material.
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The support plate 2 of the cooking hob 1 can optionally
be supported on a base structure 8 by weighing means,
which can include for example one or more weight trans-
ducers 7 in connection with said control means 30.

The cooking vessel 50 comprises a vessel wall 51 and
rotary blades 53 installed inside said vessel wall 51. The
rotary blades 33 are connected to an upper magnetic cou-
pling member 34 by means of a blade shaft 57. In the
illustrated embodiment, the upper magnetic coupling mem-
ber 54 1s outside the cooking vessel 50, housed 1n a dome
formed 1n a bottom 36 of the vessel wall 51 and the blade
shaft 57 passes through a conveniently sealed opening
formed 1n said bottom 56 of the vessel wall 51, although the
upper magnetic coupling member 54 could alternatively be
inside the vessel wall 51 close to the bottom 56. The cooking
vessel 50 usually includes one or more appendages 55, such
as a handle, and a lid 52. The cooking vessel 50 further
includes vessel components of detection means, which will
be explained in greater detail below, located at the append-
age 3.

FIG. 2 shows a plan view of the cooking hob 1 of FIG. 1,
wherein the support plate 2 includes, in the depicted
example, two treatment areas 4 (located at lower left and
upper right regions 1 FIG. 2) associated with respective
lower magnetic coupling members 3 and respective electric
heating devices 41, and two cooking areas 17 (located at
upper left and lower right regions 1n FIG. 2) associated only
with respective heating devices 41. For the purpose of the
present invention, however, only a support plate 1 having a
single treatment arca 4 associated with a lower magnetic
coupling member 5 1s essential, and the electric heating
devices 41 associated with the treatment areas 4 having
lower magnetic couplings 5 are optional.

The support plate 2 comprises first visual indications 10
indicating both the treatment areas 4 and the cooking areas
17, and second visual indications 12 indicating a predeter-
mined angular position with respect to each of the treatment
areas 4. In the shown example, each first visual indication 10
indicating a treatment area 4 has a circular ring shape
centered with the axis of the drive shait 3 and each second
visual indication 12 has a shape similar to an elongated
handle radially extending from the corresponding first visual
indication 10. The first and second visual indications are
provided, for example, by a graphical printing on the support
plate. Alternatively, the first and second visual indications
could be provided by light emitting elements, such as LEDs,
located below the support plate and wvisible through the
support plate when the light emitting elements are on.

In the operative position shown i FIG. 1, the cooking
vessel 50 1s placed on the treatment areca 4 of the support
plate 2 indicated by the first visual indication 10, with the
blade shatt 57 aligned with the drive shaft 16 and with the
appendage 55 of the cooking vessel 50 located at the
predetermined angular position indicated by the second
visual indication 12 of the treatment area 4, so that the lower
and upper magnetic coupling members 5, 54 are facing each
other at opposite sides of the support plate 2 and close
enough to the support plate so as to magnetically transmit a
torque 1mparted by the electric drive motor 6 to the rotary
blades 53 through the support plate 2, and the one or more
hob components of detection means included 1n the cooking,
hob 1 cooperate with the one or more vessel components of
detection means included in the cooking vessel 50.

According to the present invention, the one or more hob
components of detection means included 1n the cooking hob
1 and the one or more vessel components of detection means
included 1n the cooking vessel 50 are configured for detect-
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ing an angular position change of the appendage 55 of the
cooking vessel 50 1n relation to the second visual indication
12 of the treatment area 4, and the electronic control means
30 cooperate with said detection means for modifying or
stopping the operation of the electric drive motor 6 and of
the electric heating device 41 when the mentioned angular
position change of the cooking vessel 50 1s detected.

In the first embodiment shown in FIG. 1, the hob com-
ponents of detection means included in the cooking hob 1
comprise a wave emitter 31 and a wave recerver 32 located
adjacent to a lower surface of the support plate 2, which 1s
transparent to the type of waves used by said wave emitter
and receiver 31, 32, while the vessel component of detection
means included 1n the cooking vessel 50 1s a wave reflector
33 arranged 1n the appendage 55 of the cooking vessel 50,
such as for example the mentioned handle, or in one of the
handles if there 1s more than one, 1n a position facing the
support plate 2 when the cooking vessel 50 1s placed on 1it.

The wave emitter 31 1s provided with a wave directing
device, such as for example a frustopyramidal or frustoconi-
cal wave directing retlector, and 1s arranged for emitting
waves 1n the shape of a wave beam directed towards the
wave reflector 33 located in the handle 35 of the cooking
vessel 50 when the cooking vessel 50 1s placed on the
support plate 2 at the treatment area 4 indicated by the first
visual indication 10 and with the appendage located at the
predetermined angular position indicated by the second
visual indication 12. The wave retlector 33 1s arranged for
reflecting the wave beam emitted from the wave emitter 31
and redirecting 1t towards the wave receiver 32 arranged 1n
the cooking hob 1 when the cooking vessel 50 1s placed on
the treatment arca 4 with the appendage 55 at the predeter-
mined angular position. The wave emitter 31 and the wave
receiver 32 are 1n connection with the control means 30. In
the treatment area 4 located at the lower left region of FIG.
2, the wave emitter 31 and the wave receiver 32 are located
inside the second visual indication 12 and aligned in a radial
direction with respect to the first visual indication 10, while
in the treatment area 4 located at the upper right region of
FI1G. 2, the wave emitter 31 and the wave receiver 32 are
located outside the second wvisual indication 12 close to
opposite sides thereol.

It will be understood that many other alternative arrange-
ments of the wave emitter 31 and of the wave receiver 32 are
possible 1n relation to the second visual indication 12
provided that they are suitable for emitting waves directed
towards the wave retlector 33 located at the appendage 55 of
the cooking vessel 50 and for receiving the waves reflected
from 1t. The number and the type of treatment areas 4 can
also vary, as can their arrangement in the support plate 2.
The first and second visual indications 10, 12 shown in FIG.
2 are also applicable to the second and third embodiments
described below. By virtue of the wave directing device, the
wave beam emitted by the wave emitter 31 1s a divergent
wave beam having a divergence selected to allow a tolerance
range T of £10°, and more preferably of £3°, between a real
angular position of the appendage 35 and said predetermined
angular position indicated by means of the second visual
indication 12 with respect to the treatment area 4.

In order to use the cooking vessel 50 with the cooking hob
1, 1t 1s necessary to first place the cooking vessel 40 on the
corresponding treatment arca 4 approximately centering the
vessel wall 51 1n relation to the first visual indication 10 and
placing the appendage 55 1nside the tolerance range T 1n the
predetermined angular position indicated by means of the
second visual indication 12. Then, the wave receiver 32 can
receive the waves emitted by the wave emitter 31 and
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reflected by the wave reflector 33. If during operation the
cooking vessel 50 suflers an angular position change due for
example to an increase in the resistance to rotation or
blocking of the rotary blades 53 inside the vessel wall 51
caused by the conditions of the food which 1s being pro-
cessed, or by any another cause, the wave reflector 33 will
move and the wave receiver 32 will stop recerving the waves
emitted by the wave emitter 31. Then, the control means 30
will modity or stop the operation of the electric drive motor
6 and will optionally modily or stop the operation of the
clectric heating device 41, 11 there 1s any.

FIG. 3 shows a second embodiment of the cooking system
including a cooking hob 1 and a cooking vessel 50 of the
present invention, which 1s similar in every way to the first
embodiment described above 1n relation to FIG. 1 except 1n
the components ol the detection means. Here the hob
components of detection means included 1n the cooking hob
1 comprise a proximity sensor, such as for example a Hall
ellect sensor 35 located adjacent to a lower surface of the
support plate 2, and the vessel components of detection
means 1ncluded in the cooking vessel 50 comprise an
clement detectable by said proximity sensor, such as for
example a permanent magnet 36, housed 1n the appendage
55 of the cooking vessel 50.

In the second embodiment shown in FIG. 3, the men-
tioned appendage 55 includes a fixing portion 35aq of a
handle extending adjacent to an outer surface of the vessel
wall 51 from the handle until close to the bottom 56 thereof,
although 1t could alternatively be any other appendage fixed
or formed 1n the vessel wall 51. The permanent magnet 36
1s located at a lower end of said fixing portion 55a of the
appendage 35, such that when the cooking vessel 1s placed
on the support plate 2, the permanent magnet 36 1s close
enough to the support plate 2 to be detected by the Hall effect
sensor 35 arranged below 1t.

The Hall effect sensor 35 1s arranged 1n a position suitable
for detecting a magnetic field generated by the permanent
magnet 36 housed 1n the appendage 55 of the cooking vessel
50 when the cooking vessel 50 1s on the treatment area 4
with the appendage 53 at the predetermined angular position
indicated 1n the support plate 2 by means of a second visual
indication 12 similar to those shown in FIG. 2. If the Hall
ellect sensor 35 detects the magnetic field of the permanent
magnet 36, the control means 30 allow the normal operation
of the electric drive motor 6 and of the electric heating
device 41, 11 there 1s any. If the permanent magnet 36 stops
detecting the magnetic field of the permanent magnet 36 due
to an angular position change of the cooking vessel 50 in
relation to the treatment area 4, the control means 30 modify
or stop the operation of the electric drive motor 6 and
optionally modily or stop the operation of the electric
heating device 41, 1t there are any.

The features of the Hall effect sensor 35 and of the
permanent magnet 36, as well as the distance between them
when the cooking vessel 50 1s placed on the treatment area
4 with the appendage 55 at the predetermined angular
position are selected so as to provide a tolerance range of
+10°, and more preferably of £3°, between a real angular
position of the appendage 55 of the cooking vessel 50 and
the predetermined angular position indicated by the second
visual mdication 12 with respect to the treatment area 4.

FIG. 4 shows a third embodiment of the cooking system
including a cooking hob 1 and a cooking vessel 50 of the
present invention, which 1s similar 1n every way to the first
embodiment described above in relation to FIG. 1 except 1n
the components of the detection means. Here the hob
components of detection means included in the cooking
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vessel 50 comprise a wave emitter 34 arranged at the
appendage 55 of the cooking vessel 30, such as a handle or
any other appendage fixed or formed 1n the vessel wall 51,
for emitting waves directed towards the support plate 2
when the cooking vessel 50 1s placed on 1t, and the vessel
components of detection means included 1n the cooking hob
1 comprise a wave receiver 32 located adjacent to a lower
surface of the support plate 2 in the cooking hob 1.

The wave emitter 34 1s provided with a wave directing
device, such as for example a frustopyramidal or frustoconi-
cal wave directing retflector, and 1s arranged for emitting
waves 1n the shape of a wave beam directed towards the
wave receiver located below the support plate 2 when the
cooking vessel 30 1s placed on the treatment area 4 of the
support plate 2 indicated by the first visual indication 10 and
with the appendage located at the predetermined angular
position indicated by the second visual indication 12. The
treatment area 4 and the predetermined angular position will
be indicated in the support plate 2 by means of first and
second visual indications 10, 12, similar to those shown 1n
FIG. 2.

If the wave recerver 32 recerves waves from the wave
emitter 34, the control means 30 allow the normal operation
of the electric drive motor 6 and of the electric heating
device 41, if there are any. If due to an angular position
change of the appendage 55 of the cooking vessel 50 1n
relation to the predetermined angular position indicated by
the second visual indication 12 with respect to the treatment
arca 4 the wave receiver 32 stops receiving waves from the
wave emitter 34, the control means 30 modify or stop the
operation of the electric drive motor 6 and optionally modity
or stop the operation of the electric heating device 41, 1f
there 1s any.

In the third embodiment shown 1 FIG. 4, an energy
storage device 39 connected for supplying electric current to
the wave emitter 34 1s housed 1nside the appendage 53 of the
cooking vessel 50. The mentioned energy storage device 39
can comprise, for example, one or more disposable batteries
or preferably one or more rechargeable batteries.

FIG. 5§ shows a variant of the third embodiment, where the
cooking vessel S0 comprises, for example 1 an upper region
of the appendage 3535, a photovoltaic cell 40 exposed to
ambient light . and connected for charging an energy
storage device 39, such as, for example a rechargeable

battery or an ultracapacitor, which 1n turn 1s configured and
arranged for supplying electric current to said wave emitter
34.

FI1G. 6 shows another variant of the third embodiment,
where the cooking hob 1 comprises an energy emitting
device 37 and the cooking vessel 50 comprises an energy
receiving device 38 configured and arranged for receiving
energy wirelessly emitted by said energy emitter device 37.
The energy receiving device 38 1s located 1n a {ixing portion
55a of a handle that constitutes the appendage 55, at a
position relatively close to the bottom 56 of the cooking
vessel 50. The energy emitting device 37 and the energy
receiving device 38 are for example the primary winding
and secondary winding, respectively, of an open core trans-
former, and are facing to each other when the cooking vessel
50 1s placed on the treatment area 4 of the plate support 2
with the appendage 55 at the predetermined angular posi-
tion.

The energy received by the mentioned energy receiving
device 38 1s converted into electric current for supplying
said wave emitter 34. In FIG. 6, the energy receiving device
38 1s housed i1n the same appendage 33 as the wave emitter
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34, although 1t could alternatively be arranged in any other
appendage of the cooking vessel 50.

A person skilled in that art will envisage modifications
and variations to the embodiments shown and described
without departing from the scope of the present invention as
it 1s defined 1n the attached claims.

The 1nvention claimed 1s:

1. A cooking system including a cooking hob and a
cooking vessel, the cooking hob comprising:

a continuous glass or glass ceramic support plate having

a treatment area capable ol supporting the cooking
vessel thereon;

a lower magnetic coupling member rotatably arranged
below said support plate at the treatment area;

an electric drive motor operatively connected for rotating,
said lower magnetic coupling member;

a first visual indication at said support plate indicating the
position of said treatment area relative to the support
plate;

a second visual indication at the support plate indicating
a predetermined angular position relative to said {first
visual indication:

one or more hob components of detection means; and

clectronic control means connected to said hob compo-
nents of detection means and to said electric drive
motor;

the cooking vessel comprising:

a vessel wall:

rotary blades installed inside the vessel wall;

an upper magnetic coupling member connected to said
rotary blades;

an appendage attached to said vessel wall; and

one or more vessel components ol detection means
located at said appendage, wherein:

the one or more hob components ol detection means
cooperate with the one or more vessel components of
detection means and with said electronic control means
to allow the operation of the electric drive motor to
make the upper magnetic coupling member rotate with
the lower magnetic coupling member when the cooking
vessel 1s located on the treatment area indicated by said
first visual indication with said appendage at said
predetermined angular position indicated by said sec-
ond visual indication; and

the one or more hob components of detection means do
not cooperate with the one or more vessel components
of detection means, and thereby the electronic control
means modily or stop the operation of the electric drive
motor, when the appendage of the cooking vessel 1s not
located at said predetermined angular position indi-
cated by said second visual indication.

2. The cooking system according to claim 1, wherein said
hob components of detection means comprise a wave
receiver arranged below the support plate for receiving
waves emitted or reflected from the vessel components of
detection means located at the appendage of the cooking
vessel when the cooking vessel 1s located on the treatment
area mdicated by the first visual indication with the append-
age at the predetermined angular position indicated by the
second visual 1ndication.

3. The cooking system according to claim 2, wherein the
vessel components ol detection means comprise a wave
reflector located at the appendage of the cooking vessel and
the hob components of detection means further comprise a
wave emitter arranged below the support plate and arranged
for emitting a wave beam directed towards said wave
reflector when the cooking vessel 1s located on the treatment
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area mdicated by the first visual indication with the append-
age at the predetermined angular position indicated by the
second visual indication.

4. The cooking system according to claim 3, wherein the
wave emitter 1s provided with a wave directing device
providing a divergent wave beam having a divergence
selected so as to provide a tolerance range of £10° between
a real angular position of the appendage of the cooking
vessel and the predetermined angular position indicated by

the second visual indication with respect to the treatment
area.

5. The cooking system according to claim 4, wherein said
tolerance range 1s of £3°.

6. The cooking system according to claim 2, wherein the
vessel components of detection means comprise a wave
emitter located at the appendage of the cooking vessel and
arranged for emitting a wave beam directed towards said
wave recerver when the cooking vessel 1s located on the
treatment area indicated by the first visual indication with
the appendage at the predetermined angular position indi-
cated by the second visual indication.

7. The cooking system according to claim 6, wherein the
wave emitter 1s provided with a wave directing device
providing a divergent wave beam having a divergence
selected so as to provide a tolerance range of £10° between
a real angular position of the appendage of the cooking
vessel and the predetermined angular position indicated by
the second visual indication with respect to the treatment
area.

8. The cooking system according to claim 7, wherein said
tolerance range 1s ol £3°.

9. The cooking system according to claim 6, wherein the
cooking vessel comprises an energy storage device arranged
at the appendage and connected for supplying electric cur-
rent to said wave emutter.

10. The cooking system according to claim 9, wherein
said energy storage device 1s a rechargeable energy storage
device and the cooking vessel further comprises a photo-
voltaic cell arranged at the appendage, exposed to light and
connected for charging said rechargeable energy storage
device.

11. The cooking system according to claim 6, wherein the
cooking hob comprises an energy emitting device located
below the support plate and the cooking vessel comprises an
energy recerving device located at the appendage and
arranged for receiving energy wirelessly emitted by said
energy emitter when the cooking vessel 1s located on the
treatment area indicated by the first visual indication with
the appendage at the predetermined angular position indi-
cated by the second visual indication, said energy receiving
device converting said energy received nto electric current,
and supplying said electric current to a rechargeable energy
storage device located at the appendage of the cooking
vessel or to said wave emitter.

12. The cooking system according to claim 11, wherein
said energy emitting device and said energy receiving device
are a primary winding and a secondary winding, respec-
tively, of an open core transformer.

13. The cooking system according to claim 1, wherein
said vessel components of detection means comprise a
detectable element located at said appendage of the cooking
vessel and said hob components of detection means com-
prise a proximity sensor located below the support plate and
arranged for detecting a said detectable element through the
support plate when the cooking vessel 1s located on the
treatment area indicated by the first visual indication with
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the appendage at the predetermined angular position indi-
cated by the second visual indication.

14. The cooking system according to claim 13, wherein
said detectable element comprises a permanent magnet
located at said appendage of the cooking vessel and said
proximity sensor comprises a Hall effect sensor arranged for
detecting a magnetic field generated by said permanent
magnet through the support plate.

15. The cooking system according to claim 14, wherein
the Hall eflfect sensor, the permanent magnet, and a distance
between the Hall effect sensor and the permanent magnet
when the cooking vessel 1s placed on the treatment area with
the appendage at the predetermined angular position are
selected so as to provide a tolerance range of £10° between
a real angular position of the appendage of the cooking
vessel and the predetermined angular position indicated by
the second visual indication with respect to the treatment
area.

16. The cooking system according to claim 15, wherein
said tolerance range 1s of +£3°.

17. The cooking system according to claim 1, further
comprising an electric heating device associated with the
treatment areca and connected to said electronic control
means, the electronic control means modifying or stopping
the operation of said electric heating device when the
appendage of the cooking vessel 1s not located at said
predetermined angular position indicated by said second
visual indication.
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